Background. While occupational therapy's inception was from the Arts and Crafts movement and the moral treatment movement with war veterans, the profession has evolved to requiring a professional entry-level master's degree to practice, and involves complex relationships with clients across the life span. Throughout history, a consistent impact of each industrial revolution has been the loss of jobs to automation. This consequence is even more profound today with the exponential growth of innovations and automation. Purpose. The objectives of this article are to (a) set the context by reviewing the evolution, or five eras, of occupational therapy in Canada; (b) present what is meant by the "Fourth Industrial Revolution"; and (c) examine the technological innovations faced by occupational therapists and our clients as we enter the "sixth" era of occupational therapy in Canada. Key Issues. Although occupational therapy, as a profession, has low risk for automation, a great number of our clients will not be able to reskill fast enough to keep up with job market requirements. Telerehabilitation, the Internet of Things, virtual reality, 3-D printing, robotics, artificial intelligence, and autonomous vehicles are challenging ways occupational therapists provide services to clients. Implications. It is recommended that occupational therapists engage with disciplines beyond current typical connections, as our expertise is called upon to advocate for ourselves and our clients who are end users of these technologies.
C anadian occupational therapists are entering a new era of occupational therapy practice that coincides with the emerging technologies of the fourth industrial revolution, creating challenges to our current practices while also presenting new opportunities in enabling occupation. I would like to begin this Muriel Driver Lecture by reviewing the evolution of occupational therapy in Canada to set the context. Next, I will examine what experts describe as the Fourth Industrial Revolution. The focus will then be on some disruptions occupational therapy is facing and can expect in the future. Occupational therapy as a profession is not at risk for automation, but occupational therapy leaders in this new era can and should embrace the opportunities of technologies.
The Evolution of Occupational Therapy in Canada
In her book Restoring the Spirit, Judith Friedland (2011) illustrates a historical account of occupational therapy from its inception in the early 1900s to 1930. This early period of occupational therapy, captured as Eras 1 and 2, are incorporated into five eras of occupational therapy evolution as described by the Ontario Society of Occupational Therapy (n.d.). These eras, along with a sixth corresponding to the Fourth Industrial Revolution or present day, are presented in Table 1 to provide context for the emergence of technology in relation to the development of occupational therapy professionals. This context provides the foundation for this lecture.
The Fourth Industrial Revolution and Occupational Therapy
The first Industrial Revolution in Europe and America was characterized by rural societies becoming industrial and urban. The steam engine transformed transportation and the textile industry and eliminated the need for skilled craftsmen (see Figure 1 for a depiction of the industrial revolutions with the eras of occupational therapy superimposed over the time periods). During the Second Industrial Revolution, we saw an expansion of new industries, such as steel, oil, and electricity, leading to mass production. Technological advances included the telephone, which contributed to globalization; the light bulb; and the internal combustion engine, which created transportation as we know it. Similar to the skilled craftsmen of the previous period, workers were displaced in favour of more efficient machines in factories. Occupational therapy emerged as a profession at the end of the Second Industrial Revolution, in the 1920s.
The Third Industrial Revolution, also called the Digital Revolution, began in the 1980s. Technology evolved from analog electronic and mechanical devices to digital technology. Advancements included the personal computer, the Internet, and information and communications technology. The introduction of robotics and early artificial intelligence (AI) displaced thousands more factory workers. During this period, 10 years ago, occupational therapy transitioned from having a bachelor's-to a master's-level entry requirement. I suggest that the "complexity of current practice" (Canadian Association of Occupational Therapists [CAOT] , 2018) as a reason for moving to the master's-level entry includes the rapidly changing nature of our jobs in an era when technological advancement is occurring at an exponential rate.
The Fourth Industrial Revolution is built on the Digital Revolution; now, technology has become embedded within the way people live and work, and even within people's bodies and what they wear. Technological breakthroughs include robotics, AI, the Internet of Things (IoT), 3-D printing, virtual reality, and autonomous vehicles. This exponential growth began with earlier technological advancements. While it took humans 1 million years to go from fire to stone tools, it took 100,000 years from stone tools to wheels, 10,000 years from wheels to printing press, 1,000 years from printing press to electricity, 100 years from electricity to flight and computing, and 10 years from computing to today, when human gene editing is possible (Gibson, 2018) . This technological evolution is depicted in Figure 2 ; we are currently at the elbow of this innovation curve, which is rising exponentially (Gibson, 2018; Urban, 2015) .
In 1965, Gordon Moore noticed that the number of transistors per square inch on integrated circuits had doubled every year since their invention. Since the 1970s, the computational power has been increasing exponentially (see Figure 3) . Both the cost of computing and the cost of storing data have been gradually declining and approaching zero (see Figure 4) . In Figures 3 and 4 , note that in 1996 we started telerehabilitation in Canada. This is an example of how occupational therapists embraced the potential benefits of technologies and led the use of technologies to deliver services and enhance professional development for health professionals.
Telerehabilitation Begins in Canada in 1996
In the mid-1990s, Masako Miyazaki, at the University of Alberta, had the vision of using technologies from the aerospace industry to provide remote mentorship for novice occupational therapists working in rural Alberta (Liu & Miayzaki, 2000) . We approached Hughes Aircraft (later called Raytheon and then SPAR Aviation) to partner in an initiative that would allow us to connect the University of Alberta with Two Hills Health Care Centre, about 200 km east. We accomplished this feat in the 1990s when the terms telehealth and telerehabilitation had yet to be used. The Internet was just taking off. The cost of computing and data storage was 10,000 times more than today. We were using landlines, and bandwidth was described in obsolete terms as 1/2 T1 (six telephone lines), T1 (12 lines), and T2 (24 telephone lines). There was no wireless or mobile capability.
Various presentations and publications describe the benefits of remote delivery of rehabilitation services using technology (see Liu & Barlow, 2005; Reimer, Henderson, & Liu, 2005) , and the International Journal of Telerehabilitation published its first issue in 2009. However, initial uptake in rehabilitation-occupational therapy and physical therapy-was slow because it was believed that face-to-face was the best way to deliver service. However, in the early years, it was clear to us that for clients in rural sites, telerehabilitation was the only way they could access service. For example, in Two Hills Health Care Centre, which was a rural site, an older woman requiring a wheelchair sat with her torso bent over her knees. She was too fragile to be transported by ambulance to the Glenrose Rehabilitation Hospital for a seating assessment and intervention. Her occupational therapist did not have the capacity, equipment, or supplies to provide this service. It was unrealistic for a seating therapist to travel for a day to see this client and to follow up with equally time-consuming visits. Thus, we used telerehabilitation, or telehealth. The seating expert asked the remote therapist to use an intra-oral camera and a measuring tape to show her the measurements she needed to see while the client was seated in her wheelchair. The result was that the seating specialist team was able to send supplies and seating inserts that the rural therapist could use to modify the woman's Practice focuses on a holistic perspective of clients, predominantly in the areas of mental health and productivity: "Doing things with one's hands promoted health" (Friedland, 2011, p. 20) . During World War I, occupations become a means of treatment and "reduced the need for physical and chemical restrains and lifted morale" and help to "develop a sense of community" (Friedland, 2011, p. 85) in immigrants. "Ward aides" (Friedland, 2011, p. 97) , or untrained volunteers with aptitude for crafts, use activities to assist wounded soldiers to resume their daily lives. As the demand for more ward aides increases, Technology continues to have a strong impact on the evolution of occupational therapy, which uses speech recognition software, adaptive equipment, wheelchairs, and electronic environmental controls with clients in daily activities. Client-centred and evidence-based practice are central to occupational therapy practice. In 2008, the CAOT grants academic accreditation only to educational programs with a professional master's degree in occupational therapy. This "higher entry-level education model is more responsive to the intensity and breadth of education required; complexity of current practice; and system need for accountability" (CAOT, 2018 wheelchair. In the end, the client was sitting upright and able to make eye contact and function with a better quality of life. The remote delivery of a wheelchair seating assessment and intervention required modifications to the funding eligibility policies that required assessments to be done by an authorized seating team consisting of an occupational therapist, physical therapist, and vendor. Alberta Aids to Daily Living protocols were developed for face-to-face and telerehabilitation assessments. It was decided that practitioners should use telerehabilitation for assessment and intervention only if they were confident that the standard of care was "reasonable and at least equivalent to any other type of care that can be delivered to the patient/client" (Clinical Standards and Outcomes 6; National Initiative for Telehealth Framework [NIFTE], 2003, p. 8) . In a study comparing telehealth with face-to-face wheelchair assessment and intervention, we found that clients in both conditions experienced similar satisfaction levels and were equally likely to have their goals met. Telerehabilitation clients saved travel costs and had shorter wait times for assessment (Barlow, Liu, & Sekulic, 2009) .
Eventually, we evolved to using Internet protocol, which was less expensive and faster than telephone lines. In 2003, there were over 300 telehealth sites in Alberta; today, there are over 900 sites. Telehealth increases the capacity of practitioners to deliver services and provides support for practitioners in rural areas or isolated environments.
Today, we have a University of Alberta "satellite" site in Calgary, and we use high-definition videoconferencing to communicate and share course content and learning objects across the Edmonton and Calgary sites. These communications can occur wirelessly on mobile devices and are used regularly for remote fieldwork supervision, research, and administration meetings.
Technologies Driving the Future
Technologies driving the future, as recent as today, include the IoT (sensors and networks), virtual reality, 3-D printing, robotics, AI, and autonomous vehicles. These technologies pose challenges for occupational therapy but also present opportunities. Technologies have changed the way we perform activities of daily living, thereby making some occupational therapy assessments obsolete. Technologies also create new ways for occupational therapists to assess and provide intervention services.
The IoT (see Figure 5 ) is the network of physical devices, vehicles, home appliances, and other items embedded with electronics, software, sensors, actuators, and connectivity that enable these things to connect and exchange data. Thus, the IoT creates opportunities for more direct integration of the physical world into computer-based systems, resulting in efficiency improvements, economic benefits, and reduced human intervention. The number of IoT devices have increased 31% year over year to 8.4 billion in 2017, and it is estimated that there will be 24.4 billion devices by 2020 (Gartner, Inc., 2017) . The following are examples of the IoT that we have been working on in our research.
The sensored eyewear in Figure 6 is a product called JINS MEME, manufactured in Japan. The company obtained Industry Canada approval in 2017 to market it in Canada. The smart eyewear collects electrooculography and motion data through sensors embedded in a glasses frame. Inertial sensors pick up motion and acceleration. We are using this technology to help a client (see Figure 6 ) to use compensatory strategies for his left inattention poststroke. He can wear these glasses while driving, walking, and performing everyday activities, and we can track his eye, head, and neck movements. The data are recorded so that he can also receive feedback on how he is compensating for his left neglect. We have also used this technology to track activities of daily living in a simulated home environment called the Smart Condo TM (Diaz, Yee, Daum, Stroulia, & Liu, 2018) .
Another example of the IoT in occupational therapy is the use of serious games to engage older adults. In Figure 7 , we see another older adult co-designer, testing a game called Whacka-Mole. We are interested in "engagement" and approaches to evaluating levels of engagement in clients who are nonverbal or unable to complete traditional measures of engagement.
This version of Whack-a-Mole (see Figure 8 ) was shown to be usable by residents with moderate dementia at Elisabeth Bruyere Hospital. In a study by Wallace et al. (2017), 12 residents with dementia played the game. One participant, a 72-year-old female with a Grade 13 education, had a Mini-Mental State Examination (MMSE) score of 12/30. The resident showed unexpected advancement through the levels of difficulty within the first 2 months of a 12-month study. In addition, the maximum level achieved by the 12 residents correlated with the orientation-to-time subscore of the MMSE. The researchers propose that practitioners could use performance levels on this game as an alternative to the orientation-to-time subscore, which is a predictor of future decline. Likewise, we are now examining the possibility of using serious games, such as Whack-a-Mole, instead of a questionnaire to evaluate engagement in clients living with dementia.
In another example of the IoT, we are engaging community citizens to be "extra eyes" on the ground to help first responders or police locate (not search for) older adults living with dementia who become missing or lost. Volunteers sign on to receive alerts on their mobile devices when a person goes missing within their specified geographic boundary. Volunteers enter up to five addresses where they can be available and receive alerts, and they can turn these alerts off at any time. This platform, called Community-ASAP, is being developed in collaboration with partners including the Calgary Police Service, Toronto Police Service, and BC Silver Alert.
Smart homes are natural environments for applying the IoT. The Smart Condo TM is a simulated, one-bedroom home located at the University of Alberta, where we bring several devices together to apply the IoT to develop strategies for older adults to stay in their homes. This space is constructed using universal design principles and is equipped with technologies that track occupants in precise, nonintrusive ways. We use sensors, wireless sensor networks, and a virtual-world client (avatar) to visualize an inhabitant's activities of daily living. The condo is also equipped with eight cameras that feed into a viewing room. The video data can be used to validate the data we obtain from various sensors and in the virtual world and for health professional students and their instructors to record, observe, or assess performance of learners working with simulated clients (standardized patients).
Is the market ready for smart-home and related technologies? Testing technologies in a simulated environment is one thing. However, is the market ready for smarthome technologies applied to seniors' health? We conducted a systemic review (Liu, Stroulia, Nikolaidis, Miguel Cruz, & Rios Rincon, 2016) to address the following questions: (a) What is the clinical evidence of the outcomes in studies on smart homes and home health-monitoring technologies for older adults with complex needs? and (b) What is the level of technology readiness for smart homes and home healthmonitoring technologies intended for older adults with complex needs? From the 48 papers that were included in the review, the most frequently studied topic was activities of daily living, followed by disability prediction and health-related quality of life, fall prevention, cognitive and mental health, heart condition, diabetes, and chronic obstructive pulmonary disease, in that order (Liu et al., 2016) . We determined the quality of a study by using the Physiotherapy Evidence Database scale. This scale allows assessment of the quality of clinical trials in terms of a study's structure, including randomization, blinding, attrition, design, and statistics. Nine were rated as excellent, seven were fair, and the remainder were poor quality (Liu et al., 2016) . The technologies lacked maturity and were at the stage of early operations. We used the readiness scale of the U.S. Department of Energy (2009), which uses nine technology readiness levels (TRLs), from TRL1 (basic principles of technology are observed and reported) to TRL9 (system operation; actual system operates over the full range of expected mission conditions). Our review indicated that the highest levels of evidence were for monitoring of activities of daily living, cognitive decline and mental health, and heart conditions. There was no evidence for conditions of disease or disability prediction, health-related quality of life, or fall prevention. The studies were limited to technology feasibility or pilot studies (TRLs 5 and 6). Economic assessments were rare.
We were surprised that there was no evidence for outcomes of fall prevention, so we followed up with a review on technologies for fall detection (see Lapierre et al., 2018) . We reviewed 118 papers between 2006 and 2016 in three languages: English, French, and Spanish. Few studies evaluated technologies with older adults who fell, and health outcomes were not assessed. Outcomes were not related to aging-in-place or to maintaining or improving quality of life of end users. One of the main reasons for developing fall detection devices is to offer an option for people who want to remain independent or at home, yet not one of the studies measured this outcome. Ninety percent of the reviewed studies did not include any input from professional or family caregivers. Only three studies explored user acceptance, and none focused on user preferences, leaving fall detection technology research out of step with the World Health Organization's (2015) recommendation to address what older adults want.
None of the studies addressed whether a piece of technology that works in general will work for the older adult. One of the studies showed that 80% of older adults were reluctant to push the button on their fall detection devices after a fall, either because they had difficulty activating it or because they did not want to disturb a caregiver. In a subsequent grey literature review, Neubauer (2017) identified 10 fall detection devices on the market, seven of which are available in Canada, but none were mentioned in the review we published. We used a similar approach to determine the level of evidence and assess the TRL of locator technologies for dementia-related wandering . The results are similar.
The above examples of research on the IoT illustrate ways our research team has been advocating for end users, particularly, older adults and their caregivers, when it relates to products targeted at them. Specifically, research can also focus on the concept of acceptance and use of technologies (i.e., are technologies usable)?
Acceptance and use of technologies. As therapeutic and health-related technologies become widely available to consumers, we have been interested in knowing whether these technologies are accepted by end users, defined as our clients and therapists. To this end, we conducted two studies: (a) acceptance of rehabilitation technologies among rehabilitation professionals (Liu et al., 2015) , and (b) acceptance of wearable GPS devices in dyads of home care clients living with dementia and their caregivers (Liu, Miguel Cruz, Ruptash, Barnard, & Juzwishin, 2017) .
We used the Unified Theory of Acceptance and Use of Technology, which is a combination of eight models (Venkatesh, Morris, Davis, & Davis, 2003) , to develop pre-and posttest questionnaires that allowed us to predict if users would actually use technologies based on their intentions. This theory allows us to identify factors that affect one's use of technologies. For example, we learned that in the acceptance of rehabilitation technologies among rehabilitation professionals (Liu et al., 2015) , social influence was low; in other words, professionals were not pressured by peers to use technologies. What mattered to them was that the technologies were useful and helped their clients (Liu et al., 2017) . On the other hand, in the locator or GPS study, social influence was high between the family caregivers and persons living with dementia. According to caregivers, people with dementia used the devices because it gave their caregivers peace of mind (Liu et al., 2015) . To understand acceptance and use of technologies in clients with dementia, we may need to engage family members as proxies when clients' conditions progress to a stage when they can no longer communicate (Liu, Miguel Cruz, & Juzwishin, 2018) .
Virtual Reality, 3-D Printing, AI, Robotics, and Autonomous Vehicles Virtual reality. Virtual reality is technology we started using two decades ago. In the mid-1990s, Linda Hirsekorn of Community Therapists, Inc., in Vancouver established the DriVR, a driving simulator using virtual reality. We conducted validation studies and established norms for this technology Wald, Liu, & Reil, 2000) .
Today, virtual reality is widely used in, for example, the treatment of phobias (Botella, Fernandez-Alvarez, Gullen, Garcia-Palacios, & Banos, 2017), posttraumatic stress disorder (Botella, Serrano, Banos, & Garcia-Palacios, 2015) , and palliative or end-of-life care (Guarino et al., 2017) . We are currently developing VirtualGym (Fernandez-Cervante, Neubauer, Hunter, Stroulia, & Liu, 2018) , a Kinect-based system for seniors exercising at home.
3-D printing. 3-D printing is transforming health. In rehabilitation, prosthetics can be made and shipped around the world (Birrell, 2017) . This level of personalized service used to be considered "customized" design and was associated with a high cost. Many orthotics that were prepared by occupational therapists are now available off the shelf at the same or a reduced cost. The line between medical device and consumer product is becoming blurred.
AI. AI refers to a computer's or software's ability to think and learn. As the definition of AI is constantly evolving, the best way to describe it is through what it can do. Currently, subsets of AI are machine learning, natural language processing (translation), speech (text to and from speech), expert systems, planning/scheduling/optimization, robotics, and vision (image recognition, machine vision).
AI has become part our daily lives and is helping us overcome barriers. For example, natural language processing is used by WeChat in China by citizens for everyday communication, even to pay for products (WePay). WeChat can translate between English and Chinese, thereby instantly removing the communication barrier with foreign visitors. Machine learning is also used to classify and identify speech patterns characteristic of persons with dementia (Fraser, Meltzer, & Rudzicz, 2016) . In addition to translation, we now have speech-to-text technology. Researchers can use speech-to-text software to transcribe their qualitative interviews; most mobile devices have capacity to convert speech to text.
Robotics. Occupational therapists have long integrated robotics as an assistive technology, particularly in the area of play with younger client populations. In recent years, robotics can incorporate AI and provide social interaction with people across the life span. With image recognition and machine learning, robots can recognize and behave in a customized manner with an end user. For example, Paro (Liang et al., 2017; Shibata & Wada, 2011 ) is a robot that appears as a plush seal, designed to serve as a social companion for older adults. Paro is equipped with dual 32-bit processors, microphones, tactile sensors, touch-sensitive whiskers, and motors and actuators that move its limbs and body.
The robot responds to petting by moving its tail and opening and closing its eyes. It actively seeks out eye contact, responds to touch, cuddles with people, remembers faces, and learns actions that generate a favorable reaction. It responds to sounds and can learn names, including its own. It can also produce sounds like a real baby seal. Liang et al. (2017) investigated the affective, social, behavioural, and physiological effects of the companion robot Paro for people with dementia in both a day care centre and a home setting. Their study showed that Paro significantly improved facial expressions (affect) and communication with staff (social interaction) at the day care centre.
Autonomous and semiautonomous vehicles. According to , cofounder of the Canadian Automated Vehicles Centre of Excellence, Ontario was the first Canadian province to allow testing of autonomous vehicles . Autonomous vehicles prevent 80% of all collisions and traffic deaths and injuries and help to address the needs of 30% of the population who are "unlicensed, disabled, or seniors." Autonomous vehicles are being used in the oil sands (Healing, 2018) , agriculture, fleet vehicles, and seniors communities in the United States Thomas, 2018) and will be prevalent in the 2020s. ELA, a 12-passenger electric autonomous vehicle, was tested in Calgary in September 2018, followed by Edmonton in October 2018 (Johnston & Bartko, 2018) .
The Future of Occupational Therapy
In the first Industrial Revolution, we saw a loss of craftsmanship followed by massive loss of jobs in the Second and Third Industrial Revolutions. There is going to be an even larger scale of job losses in the Fourth Industrial Revolution due to automation because of robots and AI (see Figure 1 and Table 1 ).
An Oxford University study ) titled "The Future of Employment" examined 702 common occupations and reported that some jobs are at higher risk for automation than others. The least "safe" jobs, or those with the highest percentage chance of automation, include telemarketer (99%), loan officer (98%), cashier (97%), paralegal and legal assistant (94%), and taxi driver (89%). The safest jobs, or those with the lowest percentage chance of automation, include mental health and substance-abuse social worker (0.3%), occupational therapist (0.35%), dietitian and nutritionist (0.39%), physician and surgeon (0.42%), and clergy (0.81%). According to , jobs at risk for automation tend to be repetitive and predictable, require low skill, and provide low pay. Jobs, such as occupational therapy, that are safe from automation require genuine creativity, involve complex relationships with people, and are highly unpredictable. Factors that contribute to the complexity of occupational therapists' role include therapeutic use of self, client-centred approach, and critical thinking or creative problem solving. Nevertheless, the exponential advancement of innovations is certainly changing the way occupational therapists provide services and the types of conditions and issues with which our clients present.
Reconceptualize Assistive Technology and Universal, Inclusive, and Custom Design
Assistive technology as a concept is evolving. As technologies challenge our thinking about what is assistive technology, and what is just good design for all, we have an opportunity to guide society's reconceptualization of how our designs can address "spatial injustice," currently experienced by people living with disabilities. To quote Gauci and Callus (2015) , "a politics of disablement must be a politics of space that has regard to the different ways in which disablism is manifest in and through place" (p. 1284). If planners are going to redesign our cities for autonomous vehicles, for example, it is imperative that health professionals, such as occupational therapists, and end users be at the table to advocate and be a voice for all citizens.
To be leaders in a world of innovation, occupational therapists are called to apply our critical thinking skills more than ever. We will be challenged to work with team members at all levels and beyond health sectors. As occupational therapists, our client-centredness, service orientation, critical thinking, and therapeutic use of self are what make us difficult to replace by automation and AI. However, there will be aspects of our practice that will be replaced, and we need to be proactive in identifying and addressing these areas.
In reconceptualizing universal design, inclusive design, and custom design, the assumption that a design that meets the needs of the broadest population is associated with lower cost is no longer valid. As mentioned, customized designs, such as a prosthesis, can be made with a 3-D printer and quickly sent to an international location affordably. The typical design model is that of a pyramid model, where three layers of population needs are addressed: The base is the majority of the population (universal design); the middle represents a smaller size of the population, which requires adapted designs (inclusive design); and the apex is a small part of the population, which requires specialized (customized design). With the decline in cost of technologies, and the prevalence of universal design in everyday technologies (e.g., automatic language translation of text messages), the pyramid model is no longer adequate to represent universal, inclusive, and custom design. A more applicable model may be that of an "inclusive design cube" as described by Clarkson and Coleman (2015, p. 236) .
Obsolete Assessments
In 2007, Stephen Hawking made this statement about accessibility while visiting Israel:
In twenty years, men may be able to live on the moon. In forty years, we may get to Mars. In the next 200 years, we may leave the solar system and head for the stars. But meanwhile, we would like to get to the supermarket, the cinema, restaurants. (as cited in Gauci & Callus, 2015 , p. 1284 One wonders, if Hawking had lived for another 20 years, would supermarkets, cinemas, and restaurants remain as he knew them? Would the changes in the ways we do our grocery shopping, watch our movies, and have meals with our friends and family change the experience of space for people living with and without disabilities?
Digital and online banking has made the standardized cheque-writing activity obsolete as an occupational therapy assessment. Digital currency is common practice in Africa and Asia. For example, in Hong Kong, the "Octopus" card is used in by citizens to purchase anything, from bus rides to coffee and groceries. This technology is even embedded in a child's watch, which can be used to pay for bus fares and snacks when the watch makes contact with a sensor. The child's parent can monitor type and amount of spending and top up the account online.
The clock-drawing task, which is part of mental status exams, will not be valid with future generations. In the United Kingdom, analog clocks are being replaced by digital clocks in classrooms because children cannot tell time on analog clocks. As shown earlier, serious games may be alternatives to our standardized cognitive assessments in older adults who are unable to communicate. The concept of activities of daily living is changing. Groceries can be purchased online and delivered to one's home.
As autonomous vehicles become prevalent, will fewer people need driver rehabilitation? Safer, more environmentally sustainable, electric autonomous vehicles are changing the discourse on transportation for persons living with disabilities, public transit, city planning, and the personal values we place on driving as a skill. Occupational therapists specializing in driver rehabilitation would see their roles expand to include designing autonomous vehicles for use by seniors and people with disabilities. In Ontario, there is a postmarket design, or a way of making existing vehicles semiautonomous; this presents opportunities for occupational therapists to identify client functions and skills that could be accommodated by semiautonomous vehicle features. Autonomous vehicles, along with car share (e.g., Pogo CareShare in Edmonton; similar to bike share), are changing the concept of vehicle ownership. Future generations may not value car ownership or "driving independence" in the same way that current drivers do.
New health conditions are emerging. In January 2018, the World Health Organization listed gaming disorder as a mental health condition. Other health conditions that are affected by this digital era include social isolation and obesity due to reliance on technologies.
Our concept and value of productivity are challenged. According to , people will not be able to reskill fast enough after their jobs are taken over by robots and AI. Experts say that the universal basic income (UBI) could be a solution to automation; Godsmark states that people will move from "earning a living to learning a living." We will see a proliferation of art and the aesthetics of life. Could this be a return to the Arts and Crafts era, with which occupational therapy began?
Profile of Practice of Occupational Therapists
How does our profile of practice of occupational therapists in Canada (CAOT, 2012; see Figure 9 ) align with the exponential growth of technology development? As experts in enabling occupation, how will we address the emerging health conditions, and how will we incorporate new technologies into our assessments and interventions? What types of occupational therapy practice contexts require our expertise? If the practice contexts require innovation, what characterizes innovation in each of the six components of our profile of practice?
In an era of innovation, occupational therapists will find themselves in interdisciplinary teams beyond any typical relationships with which they are familiar. In a book titled The Rainforest: The Secret to Building the Next Silicon Valley, Hwang and Horowitt (2012) describe the successful environment of Silicon Valley as a "rainforest" that fosters creativity and innovation. The authors suggest that "the rate of innovation increases when people can create bridges outside of their normal circles of trust, whether across geographies, cultures, social groups, or languages" (p. 59). In Figure 10 , we can substitute the labels with familiar relationships; for example, replace family and friends with occupational therapists and close colleagues. People in rainforests are motivated for the following reasons: altruism, adventure, challenge, competition, connections, friendship, learning, and team (Hwang & Horowitt, 2012, pp. 82-83) . The goal of building rainforests is to transition from a world that resembles concentric circles of trust to one that more closely resembles overlapping circles of trust.
AI has changed the context of our practice environment. To be leaders and guide the design and use of AI and robotics, and not be led by technologies, we have an obligation to engage in the conversations. There is a dark side to the emerging technologies in this Fourth Industrial Revolution. Timnit Gebru, a member of Microsoft's Fairness, Accountability, Transparency, and Ethics in AI group and cofounder of Black in AI, states, "We're in a diversity crisis" (as cited in Snow, 2018) . Current data sets in AI are biased. Data sets will not sample the populations unless we input those data. Gebru goes on to say that if AI specialists want to understand and address potential biases in health care, the AI specialists have to speak with health care professionals.
For all its good, AI can also be used to automate weapons. In 2017, AI experts gathered together in Asilomar, California, for a conference. This conference led to the creation of 23 principles for the development of AI. These principles (Future of Life Institute, 2017) are categorized under research issues, ethics and values, and longer-term issues. The 11th principle relates to human values and states, "AI systems should be designed and operated so as to be compatible with ideals of human dignity, rights, freedoms, and cultural diversity." Anyone can go online and add one's name in support of these principles. There is a long list of AI and robotics researchers, and a list of "other endorsers," which includes Stephen Hawking and Elon Musk. There are few, if any, endorsers who are health professionals, so I added my name.
Conclusion
Occupational therapy has entered a sixth era that coincides with the Fourth Industrial Revolution. While occupational therapy jobs are at low risk for automation, occupational therapists cannot be leaders in this new era unless we set aside our fears and embrace the potential benefits of technologies. To be leaders, we can bring our expertise and understanding of meaningful human occupation into the discourse, design, and implementation of technologies. Many conditions, assessments, and interventions will look different in this new era, but the fundamental elements of critical thinking, creativity, therapeutic use of self, and enabling occupation are what experts in robotics and AI are seeking in their quest to be fair and to represent human values for the common good.
Key Messages
Occupational therapy is entering a sixth era that coincides with the Fourth Industrial Revolution. In the Fourth Industrial Revolution, citizens continue to face job losses due to automation as in previous industrialization periods. However, citizens may be unable to reskill fast enough to reenter the workforce. The exponential growth of innovation presents challenges and opportunities for occupational therapists. There are challenges for occupational therapists to identify valid ways to replace obsolete assessments, and to address new conditions. Opportunities exist in the creation of new roles and services associated with design of innovations. 
Dedication
The theme of this lecture is on occupational therapists as leaders in innovation who use creativity to find solutions for clients. I dedicate this lecture to the memory of Dianna Mah-Jones. Dianna earned her diploma in occupational therapy at the University of Alberta in 1972, followed by her BSc degree in occupational therapy. The lives of Dianna and her husband, Richard, came to a tragic end in September 2017. Dianna had made Vancouver her home and was an award-wining occupational therapist at the GF Strong Rehab Centre. She kept her connections with the University of Alberta and served as a fieldwork preceptor to our students up until the time of her passing. To honour Dianna's love of music and dancing, and her passion for creating assistive technology solutions for her clients, the University of Alberta and the family and friends of Dianna have established the Dianna Mah-Jones Advancing the Art and Science Award.
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Précis -Discours commémoratif Muriel Driver 2018
L'ergothé rapie à l'è re de la quatriè me ré volution industrielle Lili Liu À travers l'histoire, chacune des révolutions industrielles a façonné l'occupation humaine et, par conséquent, l'évolution de la profession d'ergothérapeute. Lors de la première révolution industrielle, le moteur à vapeur a transformé l'industrie du transport, et l'industrie du textile a éliminé le besoin d'ouvriers qualifiés. La deuxième révolution industrielle a été caractérisée par les débuts de la production de masse de l'acier, du pétrole et de l'électricité qui a remplacé les travailleurs par des machines industrielles efficaces. La troisième révolution industrielle, également appelée la révolution numérique, s'est amorcée dans les années 1980. La technologie est alors passée des dispositifs électroniques analogues et des dispositifs mécaniques à la technologie numérique. Par la suite, l'arrivée de la robotique et des premières applications de l'intelligence artificielle a remplacé les travailleurs d'usine.
L'ergothérapie est devenue une véritable profession dans les années 1920, à la fin de la deuxième révolution industrielle. Les ergothérapeutes canadiens entrent maintenant dans une nouvelle ère de pratique qui coïncide avec les technologies émergentes de la quatrième révolution industrielle, ce qui présente à la fois des défis et de nouvelles possibilités d'habilitation à l'occupation. La quatrième révolution industrielle est fondée sur la révolution numérique, alors que la technologie est enchâssée dans les sociétés, de différentes manières novatrices. Les percées technologiques comprennent notamment l'Internet des objets (IdO), l'impression 3D, la robotique, les véhicules autonomes et l'intelligence artificielle (IA).
L'IdO est un réseau de dispositifs physiques, de véhicules, d'appareils ménagers et autres articles comportant des composantes électroniques, des logiciels, des capteurs, des actionneurs et une connectivité leur permettant de se connecter et d'échanger des données, créant ainsi de nombreuses possibilités d'intégrer plus directement le monde physique dans les systèmes informatiques; par exemple, (a) les lunettes connectées munies de capteurs qui détectent les mouvements des yeux, du cou et de la tête qui sont utilisées dans le traitement des clients ayant subi un accident vasculaire cérébral; (b) les jeux sérieux sur les tablettes électroniques pouvant remplacer les évaluations cognitives traditionnelles pour les aînés qui sont incapables de communiquer; (c) la réalité virtuelle pour évaluer l'aptitude à la conduite automobile, surveiller les activités de la vie quotidienne ou traiter le trouble du stress post-traumatique; (d) une application qui incite les citoyens de la communauté à aider les premiers répondants à repérer des aînés vulnérables qui se sont égarés en raison de leur démence; et (e) le Smart Condo TM , ou logement simulé, muni de capteurs pour surveiller les activités de la vie quotidienne. Les concepts du degré d'acceptation et du degré de maturité technologique sont examinés en fonction des technologies de réadaptation utilisées par les thérapeutes, des appareils GPS portables, des dispositifs de détection des chutes et des technologies de géolocalisation pour l'errance.
Parmi les autres technologies qui sont en train de transformer le domaine de la réadaptation, citons l'impression 3D, la robotique, les véhicules autonomes et l'IA. Alors que ces technologies deviennent courantes et accessibles, la frontière entre un « appareil médical » et un « produit de consommation » est de plus en plus floue. Toutefois, malgré tous les bons côtés de l'IA, il ne faut pas oublier qu'on peut également l'utiliser pour automatiser des armes. Voilà pourquoi des experts en IA se sont réunis à Asilomar, en Californie en 2017, dans le cadre d'un congrès qui a entraîné la création de 23 principes pour le développement de l'IA. Parmi les facteurs qui contribuent à la complexité du rôle des ergothérapeutes, citons l'usage thérapeutique du soi, l'approche centrée sur le client, de même que la pensée critique ou la résolution créative de problèmes. Néanmoins, l'avancement exponentiel des innovations est certainement en train de changer la façon dont les ergothérapeutes offrent leurs services, de même que les types de problèmes de santé et enjeux avec lesquels leurs clients se présentent. Pour devenir des chefs de file dans un monde d'innovation, les ergothérapeutes devront plus que jamais appliquer leurs compétences pour la pensée critique. Ils devront travailler avec des membres d'équipe à tous les échelons et dans des secteurs autres que le secteur de la santé.
Est-ce que les changements dans la manière dont nous faisons notre épicerie en ligne, regardons des films sur nos appareils mobiles et partageons des repas avec nos amis et notre famille modifieront les barrières physiques et sociales auxquelles les personnes handicapées seront confrontées? En raison de la possibilité de faire des opérations bancaires au moyen d'appareils électroniques et en ligne, l'évaluation ergothérapique qui consistait à déterminer si une personne était capable de faire un chèque est devenue obsolescente. Par ailleurs, la monnaie numérique est une pratique courante en Afrique et en Asie. La tâche qui consiste à dessiner une horloge, qui fait partie des é valuations des fonctions cognitives, ne sera plus valide pour les générations futures. Les jeux sé rieux peuvent repré senter des solutions de rechange à nos évaluations cognitives standardisées pour les aînés qui sont incapables de communiquer. À mesure que les véhicules autonomes deviendront courants, est-ce que l'on peut penser qu'un moins grand nombre de personnes auront besoin de réadaptation à la conduite automobile?
Avec l'évolution de la technologie, de nouveaux problèmes de santé apparaissent. En juillet 2018, l'Organisation mondiale de la santé a défini le trouble du jeu vidéo, qui est maintenant considéré comme un problème de santé mentale. D'autres problèmes ayant une incidence sur la santé sont affectés par cette ère numérique, notamment l'isolement social et l'obésité liés à la dépendance aux technologies.
Par ailleurs, le concept de la productivité et la valeur que nous y accordons sont remis en question. Selon , les gens n'arriveront pas à acquérir assez rapidement de nouvelles compé tences une fois que les robots et l'intelligence artificielle les auront remplacés au travail. De plus, affirme que les gens passeront du concept de « gagner sa vie » à celui « d'apprendre à vivre ». Nous verrons une prolifération des arts et de l'esthétique de vie. Pourrait-il s'agir d'un retour à l'époque du mouvement Arts and Crafts qui a marqué les débuts de l'ergothérapie? À quel point le Profil de la pratique des ergothérapeutes au Canada (ACE, 2012) s'harmonise-t-il avec la croissance exponentielle du développement technologique? En tant qu'experts de l'habilitation à l'occupation, comment aborderons-nous les nouveaux problèmes de santé et comment incorporerons-nous les nouvelles technologies dans nos évaluations et interventions? Quels types de contexte de pratique en ergothérapie exigent notre expertise? Si les contextes de pratique exigent de l'innovation, quelles sont les caracté ristiques de l'innovation dans chacune des six composantes de notre profil de pratique? Conclusion L'ergothérapie est entrée dans une sixième ère, qui coïncide avec la quatrième révolution industrielle. Bien que les emplois en ergothérapie risquent peu de disparaître en raison de l'automatisation, les ergothérapeutes ne pourront devenir des chefs de file dans cette nouvelle ère, à moins de tirer parti des avantages éventuels des technologies. Cela signifie que nous devrons mettre à contribution notre expertise et notre façon de concevoir les occupations humaines signifiantes lors des discussions et lors de la conception et de la mise en oeuvre des technologies. De nombreux problèmes de santé, évaluations et interventions seront différents dans cette nouvelle ère, mais les éléments fondamentaux de la pensée critique, la créativité, l'usage thérapeutique du soi et l'habilitation à l'occupation sont toujours recherchés par les experts en robotique et en IA dans leur quête d'équité et leur volonté de représenter les valeurs humaines pour le bien commun.
